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SIGNIFICANCE OF SCALE PATTERNS AND SCALE READING IN THE 
HISTORY AND HABITS OF THE SALMON 
IT IS NOT FULLY APPRECIATED THAT SALMON, AND INDEED SEA TROUT, AND OTHER 
SEA FISH OF AN ANADROMOUS NATURE ENTER RIVERS FOR ONE PURPOSE ONLY, THAT IS TO 
SPAWN AND PROPOGATE THEIR SPECLL. IT CAN IN ITS STRICTEST SENSE BE SAID THAT 
A SALMON ENTERING AN ESTUARY OF A RIVER IS A SPAWNING FISH. 
IN THIS CONNECTION, UPON THEIR FIRST ARRIVAL, THE ROE AND THE MILT WITHIN 
THE FISH ARE UNDEVELOPED OR ONLY PARTLY DEVELOPED, AND IT WILL TAKE FROM THREE 
TO NINE MONTHS IN THE LOWER AND UPPER PARTS OF THE RIVER FOR THE GENITAL ORGANS TO 
SEVELOP TO A POINT WHEN THE FISH ARE READY TO DEPOSIT AND FERTILISE THE OVAS 
PRODUCED. WHILST THIS IS TRUE TO THE GREATER EXTENT, IT IS POSSIBLE FOR THIS 
GENITAL DEVELOPMENT TO PROCEED IN THE SEA IN THE CASE OF LATE RUNNING FISH. 
DURING THIS PHYSICAL CHANGE, AND IT IS A MAJOR ONE, IT IS BELIEVED THAT 
THE FISH DO NOT EAT. THIS IS PARTIALLY A FALLACY, FOR WHILST IT IS TRUE TO 
SAY THAT THEIR DIGESTIVE ORGANS TOGETHER WITH THE ATROPHY OF THE STOMACH MAKE 
IT IMPOSSIBLE FOR COMPLETE DIGESTION OF FOOD TO TAKE PLACE, NEVERTHELESS SOME 
NUTRIMENT MUST BE TAKEN, [ COULD BEST PUT IT IN THE SIMILI OF AN INDIVIDUAL 
BEING SERIOUSLY ILL IN BED, BEING UNABLE TO EAT STEAK AND CHIPS, BUT NEVER-
THELESS WHILST LIVING ON HIS FAT RESERVES, (AS DO SALMON) HE TAKES IN GLUCOSE 
AND OTHER LIQUID SUSTINENCE IN THE FORM OF SUGARS AND SALINES, THESE THEMSELVES 
SUPPORT LIFE UNTIL SUCH TIME AS PARTIAL RECOVERY AGAIN PERMITS HIM TO PARTAKE 
OF A NORMAL DIET. 
AS WITH A HUMAN BEING WHEN HE IS RECOVERING AND IS ABLE TO TAKE PARTIALLY 
SOLID FOODS, LIKEWISE IT IS WITH THE SALMON KELT ON ITS WAY BACK TO SEA, WHERE 
THE STOMACH, HAVING BEEN RESTORED TO A NORMAL CONDITION, SOLIDS ARE ONCE AGAIN 
TAKEN AND THIS OCCURS CHIEFLY IN THE SEA AND NOT THE RIVER. AT THIS JUNCTURE 
IT WOULD NOT BE WITHOUT INTEREST TO INDICATE THE CHANGE IN COLOURATION OF FISH 
ENTERING A RIVER TO SPAWN AMD THOSE THAT HAVE SPAWNED. CLEAN FRESH FISH ENTER-
ING THE ESTUARY POSSESS A GUM-METAL SHEEN DUE TO A VERY THIN SKIN OR MEMBRANE 
SUPERIMPOSED ON THE SCALE, IN WHICH ARE NUMEROUS COLOUR PARTICLES MERGED IN A 
COLOUR SPECTRUM. THE SCALES THEMSELVES ARE SEMI-TRANSPARENT AND PEOPLE WHO 
HAVE SENT SCALES IN FROM FRCSH-RUN FISH, FISH ONLY TWENTY-FOUR HOURS IN FROM THE 
SEA, WILL KNOW HOW EASILY THE SCALES COME AWAY, AND HOW THE IRRIDESCENT PIGMENT 
OF THE TRANSPARENT SCALE IS LEFT ON THE FINGERS. 
AS THE SEASON PROGRESSES THE SCALES BECOME DARKER, AND THE OUTER SKIN OF 
THE FISH, PARTICULARLY IN 30CK FISH, THICKENS, AND THE SCALES BECOME SO 
EMBEDDED THAT A SURGICAL OPERATION IS ALMOST REQUIRED TO REMOVE THEM. 
THIS COLOUR CHANGE IS DUE PR INCIPALLY TO PHYSICAL CHANGES IN THE SKIN 
TISSUE. LATER ON WHEN A KELT IS RETURNING TO SEA, THE THICK TISSUES WILL 
LESSEN AND THE SCALES WILL AGAIN TAKE ON A BRIGHTER SILVERY APPEARANCE. 
IT IS THOUGHT ALL COLOUR CHANGES ARE THE RESULT OF LIGHT FACTORS THROUGH 
THE WATER AND IT IS LIGHT AND NOT TEMPERATURE THAT WILL DETERMINE COLOUR, AND 
ALSO WHEN A SALMON WILL SPAWN. EXTENSIVE EXPERIMENTS HAVE BEEN CARRIED OUT 
WITH THE AID OF ARTIFICIAL LIGHT, WITH NATURAL LIGHT, AND WITH OCCLUDED 
NATURAL LIGHT, WHICH HAVE LED TO THIS BELIEF. IT IS POSSIBLE, AS WITH 
POULTRY, TO INCREASE EGG LAYING PRODUCTION BY ARTIFICIAL LIGHT, AND IT HAS 
BEEN FOUND POSSIBLE TO DECREASE THE TIME FACTOR FOR SPAWNING SALMON BY 
SUBJECTING FISH TO DIFFERENT LIGHT INTENSITIES. IT HAS BEEN REPORTED ALSO 
THAT WHERE THE LIGHT RATIOS VARY INSOFAR AS THE SPAWNING FISH IS CONCERNED, 
LIKEWISE DOES THE EROSION OF THE SCALE PATTERN OCCUR IN DIRECT RELATIONSHIP 
TO THE LIGHT INTENSITY PASSING THROUGH THE WATER. 
DURING ALL THESE CHANGES A SALMON DRAWS HEAVILY ON ITS NATURAL FAT RESERVES, 
AND THIS IS EPITOMISED IN WEIGHT RATIOS, WHEREBY A 35LB. SALMON IN JUNE 
COULD REDUCE ITS WEIGHT TO PERHAPS 28 LBS. OR EVEN LESS, BY THE TIME IT 
IS READY TO SPAWN IN NOVEMBER. I N THE LANCASHIRE RlVER BOARD WATERSHEDS, 
SPAWNING USUALLY COMMENCES ABOUT THE MIDDLE OF OCTOBER, AND PERSISTS UNTIL 
THE ENTJ OF DECEMBER, THE GREATEST SPAWNING ACTIVITY HOWEVER TAKING PLACE 
ROUND ABOUT THE 23RD KOVEMBER. INDEED IT IS INTERESTING TO MENTION THAT 
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KELT LAST SEASON WAS OBSERVED ON 23RD OCTOBER, WHILST A PAIR OF SPATO1N6 
SALMON WERE OBSERVED AS LATE ON AS JANUARY I4TH, 
IT IS UNNECESSARY HERE TO GO INTO THE QUESTION OF DEPOSITION OF OVA AND 
NATURE'S WAY OF DEVELOPING THE PROGENY. 
BRIEFLY TO SUM UP THESE OPENING REMARKS, ALL SALMON ENTERING THE RIVER 
FROM THE BEGINNING OF THE SEASON TO THE END, ARE SPAWNING FISH, THEY LIVE 
MAINLY ON THEIR FAT RESERVES DEPOSITED BETWEEN THE FLESH AND THE OUTER SKIN, 
THEIR STOMACH IS UNABLE TO DIGEST SOLIDS, BUT THEY CAN PARTIALLY DIGEST 
NUTRIMENT IN THE FORM OF LIQUIDS, AND THIS LOSS OF BODY WEIGHT IS THE RESULT 
OF THIS PHYSICAL CHANGE TAKING PLACE WITHIN THE FISH, SOLELY AS A RESULT OF 
OVARINE DEVELOPMENT. 
IN DEALING WITH IMMATURE FISH (SALMON FRY AND SMOLTS), THESE USUALLY HAVE 
AN AGE LIFE OF TWO YEARS IN A RIVER. IT IS IMPOSSIBLE AT THE PRESENT JUNCTURE 
OF INVESTIGATION INTO FISH MOVEMENT TO DETERMINE THE PERCENTAGE RATIO OF 
MIGRATING AGE GROUPS FOR THE LUNE. FROM THE INFORMATION AVAILABLE IN THE 
FISHERY DEPARTMENT, IT IS REASONABLE TO SUPPOSE, AS WITH OTHER RIVERS IN THE 
COUNTRY, WITH ONE EXCEPTION, THAT THE MAJORITY OF SMOLTS DO MIGRATE AT TWO 
YEARS OF AGE, A PERCENTAGE AT THREE YEARS, AND A LESSER PERCENTAGE AT ONE 
YEAR. THIS INFORMATION IS OBTAINABLE AS A RESULT OF INTERPRETING THE DEVELOP-
MENT RINGS ON FRY AND SMOLT SCALES. GOING BACKWARDS AT THIS STAGE TO THE 
BIRTH OF MIGRATING FISH, ALEVINS HAVE NO SCALES WHATEVER, IN FACT NONE ARE TO 
BE FOUND ON THE IMMATURE FISH. [T IS ONLY IN THE SUBSEQUENT DEVELOPMENT FROM 
THE ALEVlN STAGE TO THE FRY S T A T E , AND THIS IS THE PERIOD WHEN ABSORPTION OF 
THE YOLK SAC IN THE ALEVtN IS COMPLETE, AND NORMAL FEEDING OF THE PERFECTLY 
FORMED FISH IS ABOUT TO TAKE PLACE, THAT SCALES DO FORM ON THE BODY. IT 
HAS BEEN PROVED BEYOND DOUBT THAT WHEN THESE SCALES SO FORMED ARE REMOVED OR 
ARE DAMAGED, IT IS IMPOSSIBLE FOR A SCALE TO BE RE-FORMED, WHICH WILL SHOW 
AN ORIGINAL GROWTH PATTERN. IN ITS PLACE IS FORMED A REPLACEMENT OR REJUVENATED 
SCALE, TANTAMOUNT TO THE SCAR TISSUE COVERING THE SKiN OF AN INJURED HUMAN 
BEING. 
AS FISH DEVELOP FROM THE FRY STAGES, LIKEWISE DEVELOP BANDS OR RINGS ON 
THE ORIGINAL SCALES. THE SCALE PATTERNS FROM FRY EXAMINED IN THE DEPARTMENT 
REVEALS INFORMATION AS SHOWN ON PAGE 
PATTERNS HAVE BEEN CONFIRMED BY VERY CAREFUL READING OF SCALES REMOVED 
FROM ADULT SALMON. IT APPEARS AT THE MOMENT THAT THE FIRST AND SECOND YEAR 
DEVELOPMENT RINGS ON SCALES TAKEN FROM FISH PRODUCED NATURALLY, ARE LITTLE 
DIFFERENT FROM THE SCALES TAKEN FROM FISH PRODUCED ARTIFICIALLY. THIS IS 
INTERESTING FOR IT DOES INDICATE TO SOME DEGREE THAT THE SALMON DEVELOPMENT 
SCHEME THAT YOUR ASSOC I AT I ON HAS SPONSORED IS NOT IN ITSELF FRUITLESS, IT 
ALSO SHOWS THAT PROGENY IS DEVELOPING REASONABLY EQUAL TO NATURAL PRODUCTION. 
iT IS ALSO REASONABLE TO SUPPOSE THAT A PERCENTAGE OF THE OVA AND FRY 
DEVELOPED AT MlDDLETON WILL FROM THE INVESTIGATION MADE, DEVELOP EQUALLY WITH 
SALMON NATURALLY PRODUCED PROVIDED, (AND THIS IS IMPORTANT] THAT THE NURSERY 
STREAMS CAN PRODUCE FOOD CHAINS SUFFICIENT FOR THE DEVELOPMENT OF OVA OR FRY 
IMPLANTED IN BULK, AND THE EVENTUAL AIM IS TO CLASSIFY EVERY STREAM FOR THIS 
PURPOSE. 
FROM A BIOLOGICAL STAND POINT THE INVESTIGATION INTO THE FRY SCALES AND 
THE PARR SCALES IS PROBABLY MORE IMPORTANT THAN THE SEA LIFE AND SEA SCALE 
PATTERNS OF ADULT SALMON. IF ONE YEAR SMOLT MIGRATIONS COULD BE PRODUCED 
IN CERTAIN STREAMS OR FEEDERS WITHIN THE LUNE WATERSHED THIS COULD BE A MAJOR 
ADVANCE TOWARDS INCREASING STOCK. ONLY BY SCALE READING WOULD THE ASSESSED 
VALUE OF EFFORT BE POSSIBLE. 
IT MAY BE ASKED HOW THIS INFORMATION IS ANALYSED FROM FISH SSALES, AND 
IT SHOULD BE POINTED OUT THAT ALL THE RINGS ON A FISH SCALE FROM BIRTH TO 
COMPLETE MATURITY WILL REPRESENT THE GROWTH NECESSARY TO COVER THE ANNUALLY 
INCREASING BULK OF THE FISH. BY THIS, AS THE FISH GROWS, SO DOES THE FISH 
TISSUE EXPAND AND THE SCALE FORMING THE OUTER TISSUE, WILL INCREASE [N SIZE 
IN DIRECT RATIO TO ITS FEEDING CAPABILITIES. THE SCALE INCREASING IN SIZE 
PRODUCES A VARYING NUMBER OF RINGS ETCHED INTO THE SCALE TISSUE. IN THE 
CASE OF SALMON AND SEA TROUT PARR, TWO MONTHS FEEDING PRODUCES THE MAJOR PART 
OF THE SCALE GROWTH, AND THE PARR RINGS BECOME QU1TE PRONOUNCED. WITH AN 
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ADULT SALMON FEEDING IN THE SEA,THE SAME APPLIES TO A GREATER DEGREE, WHILST 
IN WINTER BOTH IN RIVER AND IN THE SEA, SHRINKAGE OF THE DISTANCE BETWEEN EACH 
RING OR BAND WILL TAKE PLACE, AND THIS LEAVES IMPRINTED ON THE SCALES WHAT IS 
TERMED A 'WINTER B A N D ' . SUMMER BANDS, BOTH IN FRY, PARR AND ADULT SALMON 
WILL BE MORE_ WIDELY SPACED THAN THOSE RINGS DEVELOPED DURING THE WINTER. 
FROM THIS ONE IS ABLE TO DETERMINE SUMMER AND WINTER GROWTH RATIOS. SCALES 
CAN IN ADDITION 3E ERODED OR EATEN AWAY, AND WHEN DEALING 'WITH A SALMON FRESH 
IN FROM THE SEA, THE SCALE PERIPHERY (OUTER EDGE) WILL BE COMPLETELY FORMED, 
AND CAN BEST BE DESCRIBED AS A CONTINUOUS CIRCULAR RING ROUND THE OUTER EDGE 
OF THE SCALE. WHEN A FISH BEGINS TO LIVE UPON ITS FAT RESERVES, EROSION 
IS CAUSED ON THE PERIPHERY. AS TIME GOES ON THIS EROSION BECOMES MORE MARKED 
AND PROCEEDS LONG AFTER THE FISH HAS SPAWNED, AND THIS EROSION FACTOR IS VERY 
HELPFUL IN ASSESSING THE LENGTH OF TIME A FISH HAS BEEN IN THE RIVER AND SHOULD 
TME FISH BE FORTUNATE ENOUGH TO RETURN TO ITS RIVER SUBSEQUENTLY THIS EROSION 
WILL BE DEPICTED ON THE SCALE AS A DARKENED IRREGULAR BAND OR RIDGE INDICATING 
A PREVIOUSLY SPAWNED FISH. SCALE READING INVESTIGATIONS ARE ALSO INVALUABLE 
TO DETERMINE WHAT RUN OF FISH AND TYPE ARE PRESENT IN THE RIVER, AND BY 'TYPE1 
WE REFER TO SPRING AND SUMMER RUNS. FLSH WHICH RUN INTO A RIVER IN THE EARLY 
PART OF A YEAR AND WHICH ARE USUALLY CLASSIFIED AS RSPR|NG FISH1, ALTHOUGH THIS _ 
IS NOT ALWAYS TRUE, SHOVI SCALE PATTERNS DIFFERENT FROM THOSE FISH RUNNING 
LATER IN THE SEASON, USUALLY CLASSIFIED AS 'SUMMER FISH1. 
IN DEALING WITH THIS CLASSIFICATION A SPRING FISH COULD BE SAID TO BE A 
TYPE LEAVING THE SEA IK THE EARLY PART OF THE SUMMER, CEASING TO FEED AS IT 
DOES SO, WITH AN ALMOS' COMPLETE CESSATION OF FEEDING ON REACHING ITS HOMING 
RIVER IN THE EARLY PAR" OF THE FOLLOWING YEAR. CONVERSELY A SUMMER TYPE FISH 
WILL CEASE FEEDING IN "HE LATE AUTUMN AND WILL BE MAKING ITS WAY HOMEWARDS 
FROM THE SEA DURING THE WINTER AND SPRING OF THE COMING YEAR. IT IS INTEREST-
ING TO RECORD THAT THESE ARE THE ONLY TWO TYPES OF SCALES ON SALMON, REPEALING 
AS THEY DO SPRING AMD SUMMER DEVELOPMENT IN THE SEA. NO SCALES HAVE BEEN 
FOUND OF A 'WINTER* TYPE. THIS TYPE OF SO CALLED RUN ARE PROBABLY LATE SUMMER 
FISH OR EXTRAORDINARY EARLY SPRING FISH FROM WHICH THE TERM 'GREENBACKT SALMON 
MAY BE OBTAINED. 
IN THE PAST, R E E S T S HAVE BEEN MADE TO YOUR ASSOCIATION FOR SCALES FOR 
EXAMINATION. IT IS APPRECIATED THAT THIS CAN BE TROUBLESOME, AND CAN CAUSE 
INCONVENIENCE TO THE NETSMEN AND ALSO TO THE ANGLERS. IF AN IMPROVED TYPE 
OF RUN CAN BE ESTABLISHED, AND IF IT IS POSSIBLE TO DO THIS, !T WILL BE 
NECESSARY TO KNOW FJLLY THE RATIO BETWEEN SPRIHG RUNNING SALMON AND THOSE 
THAT ARE TERMED SUMMER FISH. IN THE SEVERN, THE SUMMER RUN HAS DECLINED. 
IF FISHING HAS TO 3E IMPROVED IN THAT RIVER TO PROVIDE SPORT ALL THE SEASON, 
IT IS NECESSARY TO CONCENTRATE ON THIS LOST SUMMER RUN RATHER THAN TO DIRECT 
EFFORT ON IMPROVING A SPRING RUN OF FISH ALREADY THERE IN REASONABLE 
QUANTITY. FROM THE FACTS ALREADY OBTAINED FROM SCALES READ FROM FISH FROM 
THE LUNE, IT IS REASONABLE TO SUPPOSE THAT THE SUMMER AND SPRING RUNS ARE 
MAINTAINING REASONABLE STABILITY. THERE IS AN INDICATION OF A SUMMER RUN 
SLIGHTLY BETTER THAN THE SPRING RUN. THE TIME IT IS HOPED, WILL COME WHEN 
FACTUAL INFORMATION WILL BE AVAILABLE, BUT IN ORDER THAT THIS CAN BE SECURED 
IT WILL 3B ESSENTIAL FOR AT LEAST A 5CFFO SCALE RETURN TO BE RECEIVED FROM 
ANGLERS AND NETSMEN. 
GENERALLY THE SCALE PATTERNS SO FAR GIVE REASON TO BELIEVE THAT WHEN 
THE WINTER IS LONG AND THE SUMMER SHORT, SALMON PARR WILL BE LONGER IN 
DEVELOPING THE MIGRATING URGE, CONVERSELY THE LONGER THEY ARE SO DOING, THE 
SHORTER WILL BE THEIR STAY IN THE SEA. IT WOULD THEREFORE IMPHASISE THE 
ADVISABILITY CF FOCUSING ATTENTION ON THE DEVELOPMENT, IF IT IS POSSIBLE 
(AND !T MAY ONLY SE A PIPE DREAM), OF A ONE YEAR SMOLT I « THE RIVER LUNE. 
THE BROADRAINE EXPERIMENT HAS BEEN CRITICISED. THE ASSOCIATION CAN BE 
ASSURED THAT BENEFIT WILL DERIVE FROM THIS PROJECT. WHEN THE SCHEME IS IN 
FULLOPERATLON AND THE COMING YEAR SHOULD SEE IT, THEN ONLF WILL IT BE POSSIBLE 
TO FIND FISH HAVING A ONE YEAR PARR DEVELOPMENT ON THEIR SCALES. BY USING 
OVA AND MILT TAKEN FROM THIS VERY SMALL GROUP OF FISH IT MAY BE POSSIBLE, IF 
LIKE BREEDS LIKE (AND THIS AS YET HAS NEVER BEEN PROVEN AFTER FIFTY YEARS OR 
MORE OF SALMON RESEARCH) TO PRODUCE A ONE YEAR TYPE SMOLT FROM PARENTS 
FACTUALLY IDENTIFIED. THE PROGENY WOULD HAVE TO BE DEVELOPED IN STREAMS 
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WITH GOOD WINTER FEED VALUES, MANY OF WHICH, EVEN AT THIS STAGE, ARE KNOWN 
WITHIN THE DEPARTMENT. 
SCALE READING THEREFORE CAN BE OF GREAT VALUE TO THE DEPARTMENT IN 
PROVIDING INFORMATION, AND EVEN MORE IMPORTANT, |N TRYING TO ESTABLISH WHAT 
TYPE OF RUN OAN BE IMPROVED,, 
THANKS ARE ACCORDED TO ALL THOSE WHO HAVE SO FAR SENT IN SCALES. 
THERE HAVE BEEN COMPLAINTS THAT SCALES HAVE BEEN SENT IN AND NO REPORTS HAVE 
BEEN SENT OUT. THAT IT HAS HAPPENED IS NOT DISPUTED, BUT THERE ARE REASONS. 
IT MAY BE, AS WITH MANY OTHER ACTIVITIES NOW GOING ON IN THE FISHERY 
DEPARTMENT THAT THE INFORMATION CONTAINED IN THIS BRIEF RESUME OF SCALE 
ACTIVITY WILL BE CRITICISED. IT SHOULD BE APPRECIATED THAT OUR FACTUAL 
KNOWLEDGE OF SALMON, THEIR HABITS AND THEIR WAYS ARE FAR FROM BEING FULLY 
UNDERSTOOD. 
THE SCALE READING ACTIVITY OF THE BOARD FORMS ONLY A PART OF A SERVICE 
TO FIND OUT FURTHER INFORMATION OF BENEFIT TO THE COUNTRY AND THE LUNE IN 
PARTICULAR. IT IS GRATIFYING TO ME AS FISHERY OFFICER THAT THE BOARD PERMITS 
THIS WORK TO BE DONE, AND THAT THE STAFF AND BAILIFFS OF THE FISHERY DEPARTMENT 
ARE KEEN TO DO THIS AND OTHER WORK FAR BEYOND THE NORMAL REQUIREMENTS OF THE 
DEPARTMENT. 

H.4) SALMON PARR DEVELOPED FROM UNFED FRY PLANTED OUT 5TH MARCH 1957 
H.5) RECAPTURED 1ST FEBRUARY 1958. 
J.4} RIVER KENT. LIGHTWATER BECK. 
J.5) PLANTED AS UNFED FRY 8TH MARCH, 1957 RECAPTURED 9TH JUNE, 1958. 
